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1. SYNOPSIS

This report presents the results of a six-month effort by Abt

Associates Inc. to develop a game and explore the feasibility of a com-

puter model based on game findings that simulate some of the major

aspects of the terror-phase of internal revolutionary conflict. The

game, known as the ARPA-AGILE COIN GAME, was played fifteen

times by a varying group of AbL Associates Inc., staff members, area

experts, scholars from Harvard and M. I. T., and players from several

government agencies.

In the course of the manual simulations the game's rules and

conditions were refined toward increasing realism and playability.

A set of detailed flow charts was developed for a design for a

computer model simulation of elements of the terror phase of internal

war, based on the game. The game was refined to the point of readiness

for its application to counterinsurgency (COIN) training.

This reoort covers the usefulness of rianual games and simula-

tion for insurgency research; the COIN Game design, development and

testing; research findings;' the man-machine method for model building;

and the AGILE-COIN model simulation.
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2. CONCLUSIONS AND RECOMMENDATIONS

CONG LUSIONS

1. The manual game ?nd simulation design demonstrate the feasi-
bility of modeling at least some of the major political and military aspects
of insurgency.

2. The method of developing a man-machine simulation by means
of first designing, operating, and refining a manual game, appears
feasible.

3. Operation of the manual game greatly clarified the subtle and
complex interaction dynamics of responsive decision-making which are
usually most difficult to model directly, thus reducing overall simulation
design time.

4. Display and logic requirements for a complex simulation appear
to be determined most effectively by the operation of a manual game with
substantive experts as players.

5. The manual game, simulating the terror phase of insurgency,
appears. to be a useful training aid for non-expert personnel.

RECOMMENDATIONS

1., The AGILE-COIN GAME simulation design should be programmed,
exercised, tested, and validated for use as a "laboratory" in which alterna-
tive policies can be experimented with, and the consequences of various
assumptions can be forecast.

2. A modification of the game and simulation dealing specifically
with urban insurgency should be designed and programmed.

3., A modification of the game and simulation emphasizing the pre-
violent, subversion aspects should be designed and programmed.

4. A version of the game and simulation that deals with a specific
geographic region at a specific time should be developed using empirical
data.

5. A direct contact should be established and maintained between
simulation designers and operators, and field researchers. In this way
pressing field problems can be researched on a quick-reaction basis, and
the simulation can be improved more rapidly by its exercise of empirical
data.

( -3-



• 3. PROBLETM APPROACH

3.:1 Utilit of Simulation for COIN

The utility of simulation for counterinsurgency is the result

of the complexity of the problem and the state of our knowledge about

it. If the problems of counterinsurgency could be described in terms

of a small number of variables, like most physical processes, mathe-

matical analysis could soon solve them. If the state of social science

knowledge were co:npara-.le to that of the physical sciences, in which

mo, st important variables and relationships ca, i be defined quantita-

tively, direct mathematical analysis would possibly be more attractive

a metnod chan simulation.

The situation now is that we must deal as best we can with a

complex problem that has not been described in quantitative form.

Simulatior is one way of moving from the qualitative to the quantita-

tive, and from subjective impressions to objective analysis, theory

building, experiment, theory correction, prediction, and control. And

that is the final objective of our applied research- -control of insurgencies.

What can simulation do that conventional social science research

cannot? Simulation can integrate many diverse elements of knowledge

about a complex process, where those elements must be so integrated

to operate realistically because they are mutually dependent. Simula-

tion is nothing but the dynamic exercise of a theory about a process in

time, under varying starting conditions, constraints, and parameter

values. As such, simulations are experiments with analogical models

of complex systems such as social groups or military forces that cannot

practically be manipulated for experimental purposes in real life.

The utility of simulation is therefore the utility of experimentation--

basic to the conception, expression, correction, and refinement of theory.

And a theory about a process is essential to its description, prediction,

and control.

Simulation may take the form of manual games, man-machine games,

or all-computer simulations, but they are all basically experiments with

-5
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complex sysi~ems comprising various values, combinations, and relation-
ships of numerous variables. There may be something inelegant and

'brute-force' about 'cut and try' experimentation by simulation techniques

or any other--but it appears to be the only technique we have for learning

about insurgency other than a series of costly wars.

-6



3. 2 Uses of Manual Gaming

A model is a simplified representation of objects, states of

objects, and events. It is oasically a theory about a situation

representing the phenomenon involved in it. Its utility results from

its manipulability in experiments, where experi-mentation with the

real world subject of the mo oel is impractical. Models can be used

to describe, explain, predict, and control. In the case of modeling

or simulating insurgency, we must resort to this form of experimenta-

tion because real world trials are too long and costly, and because the

large number of qualitative variables preclude direct mathematical

analysis.

Games such as the ARPA-AGILE COIN GAME are useful in help-

ing to develop decision models, by providing tests of tlie relevance of

variables and their structural relationships for specific problem contexts

such as terror-phase insurgency. The relative significance of the

qualitatively identified variables in internal revolutionary conflict is

not clearly understood. Manual gaming clarifies their relative importance

in the course of successive plays, providing information useful for quan-

titative weighting factors in a computer model simulation.

Games help develop model theory, suggest hypotheses for test,

and test hypotheses. However, strong inferences cannot be drawn from

game plays concerr~ing decisions made in the reality simulated by the

game, because the behavioral variables cannot be sufficiently controlled

or measured. This is another reason why gaming is no substitute for

model simulation, although it is a useful step toward model simulation.

Manual games offer at least three other important benefits. These

are training, identification of data requirements, and direct stimulation

of insights about the problem gamed.

The current degree of specialization in the social sciences and

engineering arts 'such as computer programming) limits the cornmnunica-

tion between substantive expert and model methodologist. Both experts

and trainees can rapidly understand the rules and events of a COIN game,

-7-
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and are thus able to interact with it critically and creatively. A game
can be considered to be a device for integrating and communicating in-

formation.

Since the most critical early phase of internal revolutionary war

involves political, social, psychological and cultural processes, it seems f
effective to experiment in an arena giving full play to human interactions.

A "manual" game provides rapid, direct human interaction giving play to

the social science variables of interest.

There is some uncertainty about the comprehensiveness of even

our qualitative understanding of the Internal Revolutionary Conflict (IRC) process.

The COIN game has indicated gaps in the substantive coverage of variables,

operations, and data. A com-)uter model would eventually also have indicated

3uch gaps, but only after much expensive programming, de-bugging, simula-

tion, printout analysis, re-design, re-programming, further de-bugging, and

further simulations and analysis.

A manual game car be designed, operated, and modified relatively

quickly--in a matter of a month or two--compared to the better part of a

year at least for a checked-out con'ptter model. Since COIN problemb

are already pressing, no quickly responding technique should b- neglected.

Ix
j

0
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( 4. GAME DESIGN

4. 1 As,3ects of COIN Chosen for Simulation by Manual Gaming

The aspects of COIN chosen for simulation by manual gaming

were those that appeared to offer the best match between extant research

needs and methodological capabilities. T1.e military aspects of guerrilla

warfare are well understood, compared to the politico-military problems

of the prior terror phase.

Scholars ond analysts are in broad agreement that insurgency is

best 'nipped in the bud' -- in the early, or terror phase. In this phase

we have a most complex problem of socio-political interactions with

military operations factors. Examination of some twenty case histories

of insurgencies suggested that the principal variables in this phase are

'loyalty', information, and effective military force. These three types

of variables comprise particularly complex interactions because they

are all mutually interdependent, and because loyalty is so difficult to

c.iefine and measure operationally.

Loyalty, information, and force were therefore chosen to be the

principal problem variables of the manual game simulation. The princi-

pal actors or protagonists chosen were also of three types: Insurgents,

Villagers, and Government Forces. These could easily be translated to

simulate subversives, uncommitted population, and t':-. legal authorities.

This combination of three types of interaction (loyalty, information,

force) in various mixtures among three types of actor groups (insurgents,

villagers, government forces) readily lent itself to manual gaming as the

experimental method. Players could be expected to (and did) feel shifting

loyalties, transmit or deny degrees of truthful or false information, and

exert force where it seemed effective. A naturally absorbing and

dynamic contest for the loyalty, intelligence information, and force

support of the villages by the two belligerents (insurgents and govern-

ment) promised both player involvement and motivation, and a degree

-9-



of realism in simulating the cross-pressures or 'double-binds' to

which uncommitted populations are subject in insurgency.

The intrinsic nature of the competitive situation in these major

variables forced the belligerents to make the difficult tradeoffs be-

tween military and political costs and gains that are so salient in

counterinsurgency.

In sum, the needs of COIN research, the availability of the

gaming technique, and the effectiveness of the particular variables

in generating highly motivated behavioral experiments while simulating

some of the principal problems of insurgency were the reasons for those

variables being chosen for simulation.

0
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4. How Well Dces tne Game Structure Fit the Intended Aspects of
the Real World Situation?

The game structure was intended to simulate one kind of "terror"

phase in insurgency--the transition from Mao's "Phase I" to "Phase II",

expressible as the transition from subversion to guerrilla warfare. As

such, the terror phase incorporates some aspects of both subversion

and guerrilla warfare. Persuasion and coercion are used to gain informa-

tion and recruits in villages. Selective terroristic killing ol government

administrators and hostile villagers is practiced by the insurgents.

Villages may harbor spies and informers, for one or both sides are

poorly informed on the general war situation. The government forces

threaten and cajole and recruit, and are sometimes ambushed or they them-

selves may surprise the insurgents. The larger and more protracted an am-

bush, the greater the probability of its being betrayed. Secure ambushes

provide force effectiveness advantages, but betrayed ambushes incur

force effectiveness penalties.

The game specifically excludes such economic factors as food

control, civic action, and bribery--all important factors in some case

histories. It was the intent he-re to concentrate on those relatively more

simple(but still very complex) situations where economic factors did

not play a major role.

Communication among villages is possible, but somewhat delayed

and unreliable, as might be the case in specifically rural insurgency.

Urban (or suburban) insurgency would require an easily achieved modi-

fication improving ease of ccmmunication among populations.

The insurgents cannot compete openly and directly for political

loyalty in the presence of government forces--they have become wanted

revolutionaries, have gone underground and become outlaws. The

government forces, on the other hand, cannot find or attack any fixed

center of revolutionary occupancy, as they might attack a 'front' organiza-

tion in the pre-violent political organization stage.

-ll-_I



It must be emphasized that the game simulates or.ny some of the

salient situations in the terror-rhase transition from subversion to

guerrilla warfare. Subversizn within the government and insurgent

forces are not simulated (although intra-village conflict and defections

may occur). Ambushes and patrols along roads between villages or in

open country are excluded, to focus action on village intelligence and

loyalties. There is no air support that comes in time to relieve an

ambushed government force, as there well mig•h be. And there is

assumed to be no shortage of arms among insurgents. In short, the

game concentrates on the variables of loyalty, information, and direct

application of force, at the cost of excluding some other important

factors. This appeared to be a necessary simplifiLation for the exer-

cising of a manual game with sufficient frequency for the identification

of decision rules for the planned man-machine simulation. Players

with field experience have nevertheless found even the simplified game

useful in clarifying the relations among loyalty, information, and force.

The following table summarizes what the AGILE COIN Game is

and is not.

-12-
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WHAT THE AGILE COIN GAME

IS and IS NOT

A human player simulation of a A comprehensive simulation
few of the important local factors of all aspects of insurgencies
in the transition from subversion in general, or of a particular
to guerrilla warfare, insurgency.

A simulation of the interaction of A simulation of the detailed
political loyalties, military tactics of counterinsurgency
forces, and intelligence about warfare or political subver-
loyalties and forces. sion.

A simulation of a small number A simulation of an entire
of small village communities country, or of the capital
responding alternatively to gov- city of a country.
ernment and insurgent presence
and demands.

A simulation of coercion and A simulation of economic and
counter-coercion using terror ideological pressures and
(threats of and simulated promises used to influence
murder and abduction), im- village populations.
pressment, recruiting, and
protection.

A simulation of a few of the poli- A simulation of the complete
tical responses to terror in the political process in villages.,
villages.

Group training with maximum A predictive technique ior de-
student participation (learning termining the real world out-
by doing). come of certain combinations

of variables and strategies.

-13-
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( 5. GAME DEVELOPMENT AND TEST

5. 1 Development History of the AGILE COIN GAME

The AGILE COIN Game was continuously developed throughout

the study period by rule changes and refinements after successive plays.

After about the fifth play, the major changes had been made, but refine-

ments continued after each of the remaining ten sessions.

The first set of rules involved considerations of food, as well

as those of ambush, impressment, and terror. Rates for production

and consumption of food were set so that village labor produced rather

small margins; insurgents were heavily dependent on village food supplies;

forces of either side left in ambush had to be fed before villagers; the

government had access to mechanical harvesters to increase the efficiency

of food production that could be given to villages, but government forces

left in ambush required more food than insurgents left in ambush; and

thei e was a time delay of unproductive activity before death when food

supplies were less than consumption requirements. The belligerents

could give or destroy food, release men for work in the villages, give

or destroy harvesters, leave ambushes, and kill and impress villagers.

Life was threatened by both killing and starvation. The first game was

played by six villagers in the same room being visited alternately by the

government and insurgent players and using various colored playing cards

to represent people, food, and harvesters. In order to win, the insurgnut

was required to maintain: the loyalty of four of the six villages for three

consecutive moves; the government's objectives were to avoid the in-

surgent's winning: and villages had only to survive and attempt to

accumulate food. These provisions are listed in detail in Appendix A.

The first play with these rules resulted in the belligerent's

attempting to secure village loyalty by responding to their demands for
workers and harvesters with primary motivation produced by desires

for economic growth. Criticism of this game was focused on the lack

of terrorism and the unrealistically perfect communications between the

villages.

-15-



Before the second play, a major change in the rules was

made by eliminating all considerations of food, based on the ,issumption

that the game should be limited to situations where the food supply was

of much less concern than acts of terrorism, impressment, and military

engagements. To provide more realistic communications between villages,

the players were spread lut into two rooms, and contact was made by talk-

ing through open doors and eavesdropping. Further ux~certainty was added

by keeping secret the initial size of the insurgent force. Belligerents were

no longer allowed to release their forces for work in the villages. The

criteria for winning were changed requiring for an insurgent to win, the

loyalty of 40% of the villages for 3 consecutive moves and a 20% increase in

his starting forces and for a government win, the loyalty of 80% of the villages

for 3 consecutive moves and a decrease of 20% in the starting force of the

insurgent. The winning village was the one whose loyalty was toward the

winning side at the end of the game and which had suffered the least loss of

population. These win criteria remained roughly constant throughout the

remainder of the game development.

Rules for the third playing of the game added constraints to the

use of belligerent forces, by allowing villagers to resist imposed actions

by giving them small but significant force effectiveness, by limiting im-

pressment to 3 times the siae of the visiting belligerent force, by requiring

a training period of 2 moves before impressed villagers could become effective

members of the belligerent's force, and by limiting the military use of trained

impressed villagers to only those situations where ar, equal number of cadre

were present. The role of the government village administrator was also

introduced as a source of accurate information for the government about the

village. However, the administrator couldlie killed by either the insurgent

or the villager himself. At this point the administrator and the village chief

were both represented by a single player. This switching of roles was subse-

quently found to be rather difficult, and additional players were provided to be

government administrators for the eleventh and subsequent plays of the game.

-16-



Telephones with an intercom system were used to imprcve govern-

ment communications with the villages for the fifth play, and the use of

this system was continued until an outdoor game (the fourteenth) required

the use of a courier for message delivery. The courier system provided

more reali tically delayed message transmission and written records of

communications for post-game analysis, and the courier was retained for

both belligerents (without the telephone system) for the fifteenth play.

Other rule refinements included imposing desertion rates for belli-

gerent forces and keeping the quantitative values of the win criteria secret

(game 11); increasing villager uncertainty about the rules by denying rule

information about actions, rates, sizes, and force effectiveness values

(game 13); and adding multi-man villages Itgame 6) with "he chief elected

by majority rule for intra-village politics (game 14). Taie rules for game

15 emphasize conflict within villages by assigning an equal number of the

village population to each village player at the beginning of the game. In

this situation, a village chief is still elected by majority rule, but village

players have more autonomy because of their control of a specific portion

of the village popi-1 -tion.

Final game rules and material for game play can be found in

Appendix B.

The final game is one of conflict between 3 groups:. Villages,

Insurgents, and the Government. It includes specific provisions for the

following actions:

1. Exnression of loyalty by villagers

2. Conflict within villages

3. Definition of winners

4. Changes of player resources

5. Military engagements including various levels of surprise

6. Casualty calculations including village cross-fire losses

7. Government and Insurgent recruitment and impress;ment
of villagers

8. Village capabilities to resist belligerent actions

9. A system of Government administrators and a corm-nu~aica-
tions system 4

-17-



10. Courier services for both belligerents

11. Desertion from military forces

12. Constraints on force deployments

13. Propaganda

14. Training time periods from impressment to actual use
in military actions

15. Return of conscripts

16. Ambush emplacement and warning

17. Reconnaissance

18. Individual villagers or village factions leaving to join
belligerent forces

19. Spies

20. Counter-ambushes

Displays of the major game variables and events are maintained

while the game is in progress. Displays and results of past games ana-

lyses are shown in APPENDIX A. A description of Game 15 follows.

3-.-



SYNOPSIS OF PLAYER POLICIES

Game 15

The Government

The Government did not play a very active role in trying to win the

allegiance of the villagers. Most of their efforts were concentrated on

luring the Insurgents into an ambush or by wearing down the patience

of the opposition. They impressed villagers in order to have leverage in

forcing the villagers to be on good behavior, but village loyalty reports

suggest that impressment efforts may have backfired, since the highest

Insurgence sympathy was found in the village of earliest impressment, wvhile

the greatest Government loyalty was in Village C, where the Government

impressed no troops at all.

Many players on both sides thought that the best Government strategy

involved (at least in part) a large randomly roving ambush, However, as the

Government's large-ambush policy lost credibility as an effective and

convincing tactic, the Government lost allegiance in all villages except C

and eventually placed more emphasis on smaller patrols.

In the post-game critique, all players were askeL to select the most

effective strategy for the Government, as well as its worst mistake. Individual

members of the Government team supported a policy of:

Convincing one village by making protection contingent on loyalty;

"Get tough! (We didn't do enough of it)"
"Forcing options on people -- forces a choice. Waiting paid off."
(Administrator) "Should show more interest in the villagers on

one hand, be more aggressive on the other. Goe-,ernnient too tactless

with the villagers. "

(Further suggestions): (Insurgent) "large moving ambushes"

(Villager) "be less vacillating"

The Government team thought its worst mistake was:

"Leaving ambush "Ln a village of questionable loyalty"

"Being too soft once force had been decided upon"

"Betrayal of ambush at Village C"

f• (Suggestions): (Insurgent) Insufficient ambushes

(Control) "failing to deny Insurgenm access to village"

-19-



The Insurgents

The Insurgents made a greater attempt at propagandizing and

recruitment than the Government, stressing their loyalty needs and promising

return of impressed troops. Their military tactics involved primarily

a roving and probing force which occasionally clashed with Government

troops. They sent out numerous one-man recon patrols, celying on these

and village warnings to reveal government ambushes. The Insurgents

left no ambushes in the villages, but performed a number of counter

ambushes.

Additional components of Insurgent strategy were to:

1., Execute village administrators immediately, to deny the Govern-

ment vital information and village contact. (There was seldom

any village opposition to losing administrators. Village A preferred

it as an aid to their playing both sides in the conflict.)

2. Reward loyal villages and punish neutral or pro-Government villages

which continued to frustrate them in the latter stages of the game.

3., Stress the bestiality (but not weakness) of the Government while

proclaiming its own military power (while neglecting to take

advantage of its early counterambush victories).

The Insurgent team considered its most effective strategy was to:
" win military engagements"

"get tough

(Further suggestions): (Control) "impress men as hostages to

force good behavior"
(Villager) "avoid conflicts"

(Control) "use terror and impressment

tactics more effectively"

The Insurgent team thought its worst mistakes were not publicizing

military victories and in accidentally killing villagers. Control also

mentioned missed information on government ambushes.
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Village A Strategy

The objective was to play up to both sides, orient the village so that it could

switch easily to the winning side, and try to keep both tiides--especially Che

ambushes -- out of the village (by telling the Government the village was trying

to set up a rebel ambush for them to counterambush, and then telling the

insurgents that the village was ioyal and that no rebel ambush was necessary

there). Efforts were also made to persuade the Government to release im-

pressed men., Since nether side left oIf ambuzhes in Village A after the

first few moves and 5h'-h were led to believe in the village's professions of

loyalty, there was little belligerent animosity towards it. Thus Village A

contained 84 men at the end of the game, the highest total of the three

villages.

Village B Strategy

Village B began neutral, trying to decide which would be the winning military

force, Government or Insurgent. It changed to pro-Government when the

Government showed signs of winning, but turned neutral when the Government

vacillated and announced a general an-nesty (a sign of weakness to the villagers).

This defection frustrated and angered the Government forces. Meanwhile the

insurgents were making little headway in this village. In the end, Village B

remained neutral, but with a population of only 61 men, the lowest number.

According to one member of Control, the attitude of B "finally wore both

belligerents down and would have backfired with another round."

Village C Strategy

"village C Also began neutral but on move 8 switched to pro-government for

the rest of the game. The Insurgents were very slow to start in the village:

only twice did they visit with a force greater than two men, the first time

to impress '0 men, the latter on a successful counterambush on the 15th

move., The Insurgents became unhappy with the -illage strategy (despite

scattered attempts by the villagers to prove loyalty), as one Insurgent mes-

sage warned: "Need recruits, unless you cooperate, warn of ambushes, etc.,

we shall take stern measures." Village C ended the game with an intermediate

population of 64,
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Note: Thc complete formulation of three separate village strategies,

itself, underlines one significant finding from the game development:'

rlti.-vn.an tearns play much more consistently to attain their ob-

jectives.

Game Result

The game ended in a draw, with Village C pro-Government, Village B

neutral, and Village A 1/3 Insurgent and 2/3 neutral. The Insurgents had

gained forces through impressment, but had insuffici.--it success in winning

popular loyalty,

The following graph displays the history of village populations

and loyalties reported by each faction (player) in each village.
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